PDZ-binding and di-hydrophobic motifs regulate distribution of Kir4.1 channels in renal cells.
It was shown previously that the carboxyl-terminal cytoplasmic portion of Kir4.1 determines the localization of basolateral K+ channel in renal distal tubules, which is composed from the assembly of Kir4.1 and Kir5.1. For clarifying the signals for this localization, specific sequence motifs of Kir4.1 were sought. In HEK293T cells, where Kir4.1 showed linear expression on the cell surface, disruption of the carboxyl-terminal PDZ-binding motif induced mostly clustered distribution but did not reduce whole-cell channel activity. Point mutation analysis revealed that serine377 in this motif was responsible for the surface vicinity expression. Disruption of the di-hydrophobic array of valine333/valine334 induced diffuse cytoplasmic distribution and diminished channel activity. Both valine333 and valine334 contributed to this effect. In contrast to the di-hydrophobic motifs of other membrane proteins that facilitate the sorting, valine333/valine334 supported the cell-surface retention. Because both the PDZ-binding and di-hydrophobic motifs participated in the basolateral expression of both Kir4.1 homomer and Kir5.1/Kir4.1 heteromer in MDCK cells, they are thought to be responsible for the localization of basolateral K+ channel in renal distal tubules.